The purpose of this study was to determine the incidence of patient-self reported post prostatectomy incontinence, impotence, bladder neck contracture or stricture, better, same or worse quality of life and willingness for same treatment again in a large group of radical prostatectomy (RP) patients and to determine if these morbidities are predictable with demographic, surgical or prostate cancer (PC) factors. Methods: A patient self-reporting questionnaire was completed and returned by 374 out of 458 eligible (81.7%) RP patients from one center, 267 (72.2%) have been operated since 1990 and all of whom were a minimum six month postoperative (75%b1 y). Questionnaire results were independently analyzed by a third party and correlated to demographic, operative, and tumor factors in an ongoing comprehensive PC database. Results: The patient self-reported incidence of post prostatectomy incontinence (any degree), impotence, and bladder neck contracture or stricture was 72.2, 87.4, and 25.9%, respectively. The reported rate of incontinence requiring protection was 39.0% and only 2.4% had persistent bladder neck contracture/stricture. Pathologic stage (continuous variable) was the only factor to signi®cantly predict incontinence and no factor could predict impotence or bladder neck contracture/ stricture in univariate analysis. No factor was predictive of morbidity by multivariate analysis. Despite incontinence and impotence signi®cantly affecting QOL self-reporting (P 0.001, 0.001, respectively) and willingness to undergo RP again (P 0.001, 0.067, respectively), the majority of patients would choose surgery again. Conclusions: Although radical prostatectomy morbidity is common and affects patient-reported overall QOL, most patients would choose the same treatment again. Demographic, preoperative, operative, and tumor factors did not reliably predict patient-reported morbidity in this series.
Introduction
Because of the aging population, PSA-screening, and public awareness of prostate cancer (PC), the use of radical prostatectomy (RP) has increased dramatically over the last decade. 1 This increase has led to the recognition and reality of postoperative morbidities including impotence, 2 incontinence, 3 and bladder neck contracture and/or urethral stricture and their potential impact on quality of life. 4 A number of recent patient surveys have documented the incidence of these problems in the Medicare, 5 CHAMPUS, 6 managed care, 7 private sectors, 8 and by multicenter pre-and post questionnaire. 9 None of the studies to date have attempted to de®ne patient, surgical and/or tumor factors that may be risk factors for the subsequent occurrence of these patient-reported outcomes. The goal of this study was to conduct a large patient self-reported questionnaire survey of sexual, urinary, and quality of life and to correlate results to an ongoing retrospective and prospective PC database to examine for factors that may predict the likelihood of these morbidities.
Materials and methods
A questionnaire was designed to assess the presence and degree of patient self-reported post-prostatectomy incontinence (PPI), impotence (IMP), bladder neck contracture and/or urethral stricture (S), quality of life (QOL) and willingness to undergo the same cancer treatment again, this was based on the instrument of Fowler et al 5 and is available upon request, and is also given in Table 2 . The questionnaire was ®eld-tested for comprehension and clarity by 50 members of the Walter Reed US TOO, Inc., prostate cancer support group prior to study use.
Study subjects were patients who had been related by radical retropubic prostatectomy at Walter Reed Army Medical Center between 1973±1994. Of the 471 patients treated by RP during this interval, 13 had died at the survey time of March 1995 leaving 458 patients to whom the survey was mailed. A business reply envelope was included with the questionnaire and after 30 d a followup letter was mailed to remind nonresponders. After 60 d, 374 surveys had been returned (81.7%) which formed the study cohort, for these responders, 96 (25.7%) completed the survey between six months and one year from surgery, 134 (35.8%) between 1±3 y, and 144 (38.5%) greater than 3 y from RP.
As part of the Department of Defense Center for Prostate Disease Research (CPDR) program, Walter Reed Army Medical Center is one of ten military hospitals designated to collect prospective and retrospective comprehensive clinical data on all prostate cancer patients. As of 1 January 1994, data collection was prospective on all new PC patients at Walter Reed and similar retrospective data has also been collected on all patients treated since 1970 through inpatient and outpatient record review and interviews of living patients. Standardized data collection forms for transrectal ultrasound biopsy, registration, staging, surgery, radiation, hormonal, cryotherapy, brachytherapy, follow-up, and necropsy have been developed and are available upon request. Data has been collected by physicians and research personnel. This data is entered and maintained on a relational database (Oracle Corporation). The questionnaire project and CPDR database have been approved by the Walter Reed Department of Clinical Investigation Human Use Institutional Review Board. Grading conformed to the Gleason system and pathologic staging to the 1992 TNM system. 10Y 11 The de®nition of incontinence from the patient questionnaire and used for subsequent analysis in Tables 3  and 4 was for any dripping or leaking problems after surgery and the use of protection (pads, diapers, rubber pants or clamps). Impotence was de®ned as any patient who could have erections when stimulated before surgery but could not have full erections after surgery.
Statistical analysis
Questionnaire data on the 374 patients and the corresponding complete diagnostic, demographic, staging and surgical data for these patients were provided to two of us (TK, DFC) for independent tabulation and statistical analysis, a 5% signi®cance level was utilized in all statistical tests. The Statistical Analysis System (SAS) statistical computer software package was used to do all statistical calculations. Chi-square tests were used to determine if there is a signi®cant association between categorical risk factors and categorical outcome variables [for example, race (black/white) vs impotence (yes/no)]. Analysis of variance (ANOVA) or two-sample t-test was used to test for statistical signi®cance of the difference in the means of continuous risk factors variables across the categories of outcome variables (for example, average tumor volume in those incontinent compared to average tumor volume in those not incontinent post-surgery). The multivariate approach of stepwise logistic regression was used to determine the effect of a number of risk factors simultaneously on the dichotomous outcome variables of incontinence (absence vs presence) and quality of life (better or same vs worse). The risk factors considered in the construction of the logistic regression models included age at surgery, race, surgical era, Gleason sum, pathologic T stage, PSA, operation time, and estimated blood loss (EBL). Stepwise logistic regression ®rst identi®es the risk factor that is the strongest predictor of the outcome variable of interest, followed by the next strongest, etc., until there is no statistically signi®cant bene®t in adding new risk factors to the prediction model. Additionally, at each step, any risk factor already present in the model is examined to see if it still is a statistically important predictor of the outcome variable when other risk factors have been added to the model. To determine the placement and retention of risk factors in the model, signi®-cance levels for entry of 15% and removal of 20% were used; these more liberal levels are common in stepwise logistic regression model building.
Results
The demographic, stage, grade and surgical data contained in the CPDR database of the 374 patient who responded to the patient-self-reported questionnaire is given in Table 1 and the data from the questionnaire is given in Table 2 . Notably, the vast majority (86.1%) of patients were less than or equal to 70 y of age at the time of RP and the mean age was 63.2 y. There was racial diversity with 21.9% African American patients and the majority (63.6%) of all patients were married. Gleason sum grade was similar to other series with a majority of patients (61.3%) being intermediate (Gleason 5±7) grade. Similarly, pathologic stage was similar to other reports with 162 (43.3%) organ-con®ned and 199 (53.2%) nonorgan-con®ned patients. Mean pre-treatment PSA for 308 evaluable patients (66 patients treated prior to PSA availability) was 9.80 ng/ml with a median of 6.75 ng/ml and range of 0.1±112.5 ng/ml. A majority (267±71.2%) of patients were treated since 1990 and the operative time (4.15 hours-mean) and operative estimated blood loss (2069 cc mean, 1700 cc median) were similar to other reports during this era from teaching hospitals.
Most noteworthy regarding the survey results in Table  2 are the rates of post prostatectomy incontinence and impotence. Fully, 270 patients (72.2%) reported some degree of incontinence at the time of survey, however, 204 (54.6%) reported a few drops or less than a tablespoon and 96 (25.6%) noted leakage once or less a day. Furthermore, among the 374 respondents, protection by using pads (32.6%), diapers (9.6%) or clamps (2.7%) was reported. Of 320 preoperative potent patients, 41 patients (12.8%) reported natural full erections postoperatively and a signi®cant additional number were using penile self-injection (40 patients 10.7%), vacuum devices (125 patients 33.4%) or had a penile prosthesis (50 patients 13.4%). Although 97 patients (25.9%) reported at least one episode of bladder neck contracture or stricture requiring treatment, only 9 (2.4%) patients reported that the problem was not resolved at the time of the survey. Regarding overall patient-perceived quality of life, 214 (57.2%) patients reported it to be the same or better and 281 (75.1%) patients would choose the same treatment again. Table 3a provides the bivariate analysis of demographic, tumor and surgical variables with incontinence (any self-reported incontinence and using protectionpads, diapers, clamps from Table 2, II2 and 3) , impotence (no full erections after RP but having full erection before from Table 2 , III2) and stricture (self-reported bladder neck contracture or stricture requiring treatment from Table 2 , IV1). In the bivariate analysis, there was no demographic, preoperative or operative variable that was signi®cantly associated with these three patient self-reported morbidities. Potent patients (mean 60.4 y) were younger than impotent patients (63.1 y) which tended to signi®cance (P 0.083). Similar non-signi®cant trends were seen for incontinence and Gleason sumb6 (P 0.074), and bladder neck contracture/stricture and higher estimated blood loss (P 0.089). Without dichotomizing pathologic stage (that is, using all categories from Table 1 ), we found that incontinence was signi®-cantly associated with higher pathologic stage (P 0.007) and a trend for higher Gleason sum grade (P 0.073). Similarly, with continuous Gleason sum grade, impotence was slightly associated with advancing grade (P 0.067). Higher tumor volume (available for 94 patients) as a continuous variable was marginally associated with impotence (P 0.083).
For patient self-reported quality of life and choosing the same treatment again, Table 3b reveals three signi®-cant associations. Patients reporting worse quality of life were younger (P 0.023), blacks reported better QOL (P 0.006), and patients treated prior to 1990 reported a better QOL (P 0.017). None of the other bivariate preoperative or operative factors were related to QOL or reported willingness to undergo surgery again. Higher Gleason sum grade as a continuous variable was associated with not choosing RP again (P 0.004). Table 4 provides data on the correlation of patient selfreported quality of life and willingness to undergo radical prostatectomy again with self reported incontinence, impotence and bladder neck contracture/stricture. For patients who reported incontinence, 57.2% reported a worse QOL than before treatment compared to 29.0% of the continent men (P`0.001). Similarly, 47.2% of impotent patients reported worse QOL compared to 18.4% who regained potency (P 0.001). There was no correlation of self reported bladder neck contracture/stricture and QOL. Regarding self-reported willingness to undergo surgery again, 28.1% of incontinent men would not choose surgery again vs 13.3% of those who reported continence (P 0.001). Less signi®cant trends to not choosing RP again were seen for impotence and bladder neck contracture/stricture. Overall, 71.9±79.2% of incontinent or impotent men or those with bladder neck contracture/stricture report that they would choose the same treatment again and 42.8±56.4% had the same or better self-reported QOL despite reporting these morbidities.
Multivariate stepwise logistic regression analyses were performed for a number of outcome variables. For the outcome variable incontinence (absence vs presence), stepwise logistic regression selected only one surgical variable, estimated blood loss (odds ratio (OR) 0.9998, 
Discussion
This is the ®rst patient-self-reported outcome survey study that has been correlated to a database of patient, tumor and surgical variables in an attempt to discover potential predictors of common radical prostatectomy morbidities of impotence, incontinence and urethral/ bladder neck contracture/strictures. To our surprise, few factors were correlated to these three morbidity outcomes. Pathologic stage (continuous variable) was the only statistically signi®cant factor associated with post prostatectomy incontinence. High Gleason sum (b6) was marginally (P 0.07) associated with incontinence as well. Not surprisingly, younger men were more likely to regain potency (P 0.083). Furthermore, higher Gleason sum (P 0.067) and tumor volume (P 0.083) as continuous variables were marginally associated with impotence. A higher estimated blood loss was the only marginal (P 0.09) risk actor for bladder neck contracture/stricture. In multiple logistic regression analysis using both binary data and continuous data for stage and grade, no factor remained signi®cant to predict incontinence and only estimated blood loss trended to signi®cance (P 0.065). With a larger study, it is possible that one or more of these factors may emerge that convincingly predict these three common morbidities. Alternatively, these morbidities may be truly based on individual patient or surgical factors. Self-reported worse quality of life was associated with incontinence and impotence, however, the majority of men reported that they would choose radical prostatectomy again. Despite our careful attempt to link patient self-reported outcome to database variables, there are a number of limitations to our study. Our quality of life assessment was a crude, simple question about QOL and was not based on a validated QOL questionnaire. Our question about choosing the same treatment again is dubious since most studies that ask this question whether it be radiation or surgical procedures report positive replies by patients. We were unable to assess the impact of type of nerve sparing surgery or impact of primary surgeon, we were not con®dent in reliably assigning nerve sparing status from operation reports from the retrospective database patients prior to 1994. This is unfortunate since two recent reports came to different conclusions regarding nervesparing and continence. 9, 12 Finally, even though we asked about pretreatment potency we did not control for preoperative continence. Fortunately, a recent survey found that pretreatment incontinence was reported by less than 5% of similar patients. 9 Despite these limitations, we believe our study adds to the growing body of literature in this area.
Our self-reporting survey results are similar to recent reports even though our patients were somewhat younger (mean±63.2 y) on average than a recent similar survey of Medicare bene®ciaries. 5 Fowler et al 5 found a 40% incidence of incontinence (any degree), a 20% incidence of stricture requiring treatment, and a 11% potency rate in 757 Medicare patients who underwent RP. In a smaller survey of similarly aged men (mean 65 y) from one private practice, Lim et al 8 noted a 43% incontinence rate (any degree) and only 4% of patients had spontaneous erections suf®cient for vaginal penetration. Jonler et al 13 noted a 74% rate of incontinence after RP with 34% noting that dripping was a signi®cant problem. Lim et al 8 found that 82 out of 89 (92%) surveyed patients would choose RP again, in line with our rate of 81.1%. Most recently, Talcott et al 9 conducted a preoperative and postoperative prospective survey of RP patients from multiple hospitals. Even with bilateral nerve sparing RP, only 11% of their cohort were fully potent. Unilateral nerve sparing was not signi®cantly better than non-nerve-sparing for preserving potency in their study. Interestingly, regarding post prostatectomy incontinence, 14% of Talcott et al 9 nonnerve sparing patients were wearing pads but 50% of nerve sparing patients required pads. In contrast, Eastham et al 12 found that nerve-sparing RP was an independent predictor of improved continence.
Our quality of life assessment was a simple question regarding the patients self reported perceived QOL in relation to before treatment. We did not employ a standardized QOL instrument as other investigators 7, 8 and this was a limitation, however, this was not the primary focus of our study. Despite this, our simple QOL assessment did correlate to morbidity. Similar to Lim et al 8 and Litwin et al 7 we found that incontinence and impotence did impact patient self-reported QOL. Overall, approximately 40% of this cohort of 374 RP patients reported a worse QOL than prior to treatment and it was highly related to incontinence and impotence.
Post-prostatectomy incontinence is a common problem in the era of increased use of radical prostatectomy as treatment for prostate cancer. 14, 15 Although initially felt to be related to bladder and sphincteric dysfunction with similar frequency, recent study suggests that sphincteric etiology predominates. 16 With this in mind, it may be surprising to some that operation time, blood loss, pretreatment PSA and tumor volume did not predict incontinence. Either these factors do not uniformly in¯uence risk of incontinence or our study was too small to detect a signi®cant difference. Regarding age, Catalona and Bigg 20 also did not ®nd an association that older men were more likely to experience post prostatectomy incontinence. However, our study as well as that of Catalona and Bigg is skewed toward younger carefully-selected otherwise healthy men. It is possible that a study with a higher proportion of older men with comorbidities or more advanced disease may show that age is associated with incontinence. Similarly, had we had more men with locally advanced (stage C or T3B,C) disease there may have been an independent association of post prostatectomy incontinence and stage. Tumor volume assessed by whole-mount three dimension reconstruction was only available for 94 patients; this factor may have predicted morbidity in a larger cohort. It was reassuring that despite more locally advanced disease, 17 black men treated by RP did not have a higher risk of these three morbidities. Furthermore, the percentage of black and white men reporting worse quality of life was similar (40 vs 41%) and blacks were actually more likely to report better post-operative QOL than whites (28 vs 14%).
The rate of return of potency in the era of nerve sparing RP is a debated issue. Although potency rates in reports from centers of excellence have ranged form 54±71%, 18±20 these are selected populations and the potency is based on clinic visits. The patient self reported survey results from less selected groups by us and others 5, 8, 9 is probably more re¯ective of the scope of morbidity in general community practice. Only younger age and low Gleason ( 4) were found to predict return of potency.
Our results are very similar to the recent report of Talcott et al 9 in which 11% of bilateral nerve sparing patients who had pre-operative potency were fully potent at one year post-operatively. Furthermore, 100% of unilateral nerve sparing and non-nerve sparing patients reported inadequate erections.
Although this current study focused on one treatment, radical prostatectomy, there is an urgent need to conduct similar studies of the variety of treatments now used for localized prostate cancer including external beam radiation, brachytherapy and cryotherapy. European investigators have embarked on such studies, 21 however, much more work is needed.
Conclusions
In a patient self-reported questionnaire and database study of 374 radical prostatectomy patients of multiple surgeons from one centre predominantly treated in the late 1980s and early 1990s, impotence and incontinence were higher than generally recognized. Any degree of incontinence was reported by 72.2%, 39.0% were wearing protection, but the majority had mild stress incontinence. Impotence was reported by 87.2% of the 320 men who were potent preoperatively. Despite these side effects, a majority of men report the same or better quality of life after operation and the majority would choose the same treatment again. Similar studies of mid-to-late 1990s era patients should be conducted to determine if improvements in surgical technique result in higher patient satisfaction.
